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Rocket  Propulsion  Technology 

Fundamental  to  all 
Space  &  Missile  Systems 


KEW  PROPULSION 

•  DIVERT 

•  AXIAL 


Large  Liquid  Components 
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Lichtenhan  et.  al.  Macromolecules  1993,  26,  2141 . 
Lichtenhan,  Polym.  Mater.  Encyclopedia  1996,  10,  7768. 
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POSS  Nanotechnology  Offers  Versatility! 


Solid  Rocket  Motor  Insulation  Program 
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-processable  using  traditional  equipment! ! 
-maintain  mechanical  property  range 
-physical  cross-linker  for  TPEs 


POSS  for  Ablative  Materials 


The  Silicon  to  Oxygen  ratio  of  1 :1 .5  may  be  the  key!!! 
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-Cornucopia  of  monomers  for  copolymerization  reactions 
-NO  CTE  mismatch  (cryogenic  capability) 

-Potential  for  extrusion! 


-POSS  based  lubricants  Tdec  =  590  °F 
-Cornucopia  of  monomers  for  compatibility  and 
viscosity  control 


Generation  ill  Lubes 
CyTo  Glass 
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follows  the  Rule  of  Mixtures 

Joint  Patent  with  Hybrid  Plastics  filed  this  year 
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Lower  Density  ‘Filler’  •  Even  better  AO/VUV  resistance 

High  Modulus  •  Current  NASA,  Aerospace  Corp., 

Resins  for  all  Structural  Applications  University  collaborations 


Where  Are  We  Now? 
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POSS™-Technology  Timeline 
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Chemistry  Polymers  Commercial  Solutions 
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POSS™-Technology  Timeline 
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Chemistry  Polymers  Commercial  Solutions 


ATP  Funded  Cost  Reduction 


Crystalline  Solids  Waxes  Liquids  &  Oils 

Wide  melting  range  24°C  to  400°C+  Wide  viscosity  range  40cSt.  to  400cSt 
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POSS  Nanotechnology  Offers  Versatility!! 


